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Page 1 H NMR spectra shows two signals for the methylene groups with coupling constants consistent with gem splitting. These signals can be assigned as one proton on each methylene unit (marked with arrows in panel a) and indicate that the ethyl groups do not rotate freely on the NMR timescale. Moreover, the internal amide proton shows relatively equal NOEs to both methylene signals, indicating that it is oriented away from the ethyl groups; in contrast, the terminal amide proton has much stronger NOEs for one methylene signal over the other, indicating that it is oriented proximal to the ethyl groups. These correlations strongly suggest that the two carbonyl groups are oriented in opposite directions in solution. Similarity in the splitting patterns and coupling constants between AcDegNHMe and AcDegOMe indicates that they adopt similar conformations. . Stringent criteria were employed for identifying C5 interactions so as allow comparisons between the C5 propensity of an amino acid and its propensity for β-sheet formation. c, Ramachandran plots of serine and threonine residues in β-sheets, along with space-filling models of a threonine residue with ϕ,ψ = -180,180 or ϕ,ψ = -135,135. The Ramachandran plots are adapted from ref. 3 .
Supplementary

Supplementary Note 1 | Calculated Cartesian coordinates
Optimized geometry of AcDegNHMe (Corrected SCF Energy = -613.721928 Hartree) 
